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1 Ink Tablets The demand for ink tablets and powders producing ink of the 


and Powders 


= Joints of 
Glass to 
Metal 


permanency desirable for important records is increasing on 
account of the safety and ease with which such ink can be 
shipped. The Bureau has analyzed a large variety of these 
products and has been in a position to make valuable suggestions 
to manufacturers, and to government agencies. 


A study of the physical properties of printing inks has 
progressed so far that it is now possible to get closely 
concordant measurements of "tack", "length", or "shortness" and 
other factors which determine their usefulness for different 
kinds of printing. Some of these measurements will be checked 
in the physical Laboratory by another method in order to learn 
just what relation they bear to the absolute viscosity. 


_ Some tests recently completed on the strensth of metal 
joints used in the gas manipulation and purification work have 
shown that platinized glass tubes fused into métal tubes will 
hold pressure up to about 3,000 lbs per sq. in. Capillary 
tubes, fastened to metal in the same way, will hold in excess 
of 6,COO lb. per sq. ine Some of the applications of this in 
connect*on with laboratory work will be discussed in a paper 
which is now in preparation. Some of these are: In 
connection with glass bulbs and small valves used in handling 
and accurately weigning liquefied gases under pressure, such as 
ammonia, carbon dioxide and ethyl chioride; 2. In the 
accurate determination of gas densities under normal conditions 
by condensing ths gas by means of liquid air into glass bulbs 
provided with metal inlet and outlet, which can be 
subsequentiy weighed more accurately than the large bulb in 
which the volume and pressure of the gas are measured; 3. In 
the determination of the density of volatile liquids and 
liquefied gases to a high degree of accuracy; 4. As a vacuum 
tight and clean joint betveen metal containers used in the 
purification of gases at high pressures and glass apparatus 
used in their purification in vacuo. 


4 Applications The Bureau is conducting experiments on the application of 
of the Critical the critical solution temperature phenomenon as a 


Solution 
Temperature 
Method 


criterion of the purity of chemical substanses/ When tvo 

substances form two liquid layers, the highest temperature at 
which they can exist and the concentration at this point, are 
the critical solution temperature and critical concentration, 
respectively. This fixed temperature in any particular case 
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is greatly changed by small quantities of certain impurities 
present in either substance 

The critical solution temperature method is being applied 
to the following problems of industrial and engineering 
interest: : 

le Determination of the composition and constituents of 
petroleum products, especially gasoline; 2. , The quantity of 
water absorbed by gasoline, transformer oil, and other liquids 
which do not mix readily with water} 3. The miscibility 
relations of the alcohols and hydrocarbon mixtures such as 
kerosenes, as bearing on the utilization of the higher boiling 
hydrocarbons as internal combustion motor fels. 


5 Electro- Satisfactory progress has been made upon the three 

plating investigations now being conducted, namely, the effect of 
pickling and plating upon the properties of steel; lead plating; 
and a study of Bancroft's axioms as applied to electroplating. 
It is expected to complete the latter two in time to render a 
report to the convention of the American Electroplaters' 
Society on July 1, 2, and 3. A paper on black nickel 
solutions is also. being prepared for this convention. 

6 Registering Construction of a helium recorder for use in the balloon 

Gas Analyzers gas plant at Petrolia, Texas, has been completed, The operation 
of the recorder depends upon the heat conductivity of the gas. 
The results given by the instrument, now being installed in the 
plant, are very satisfactory. Those who have had an 
opportunity to examine the rrcorder have been much interested in 
its design and operations 

The practicability of applying the heat conductivity : 

method to the determination of carbon dioxide and oxygen in air, 
flue gas, and similar mixtures was tried out with entirely 
satisfactory results. 


7. Orifice Apparatus have been set up and preparations made for 

Gas Meters prelininary work on the determination of the coefficients of 
orifice meters for gas flow measuremente A thorough 
investigation of this type of meter is planned, in order to 
correlate and verify the work previously done by various 
investigators. The coefficients to be determined are of 
fundamental importance in establishing the accuracy of 
measurement of steam, natural gas, and other gases in a large 
number of installations. 


8 Haemacytoneter Fifty-nine haemacytometers, instruments used for 

Testing determining the condition of the blood with reference to the 
number of red or white corpuscles, have been tested recently. 
Before the war, these instruments were manufactured almost 
exclusively in Germany, but are now being produced in 
satisfactory quality in this countrys They are a very 
important adjunct in the work of the field surgeon, and are 
purchased in large numbers by the Medical Corpse A great 
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9 Conference 
on Weights 
and Measures 


10 Munitions 
Gage Testing 


11 Clock and 
Tatch Testing 


12 Optical 
Instruments 


number of these have been tested by the Bureau; the test 
applied consisting of a determination of the depth of the 
counting chamber and the accuracy of the ruling of a very 
minute system of squares. 


The ®welfth Annual Conference on the Weights and 
Measures of the United States was held at the Bureau of 
Standards, May 21 to 24 inclusi This conference is 
composed of State, city and° paris Yveights and measures 
officials, and its object is to further the use of correct 
weights and measures in trade by obtaining adequate laws, the 
adoption of uniform tolerances and specifications for 
weighing and measuring apparatus, and by rendering technical 
and administrative assistance to officials having jurisdiction 
over weights and measures matters, More than 100 delegates 
from 27 different states were present and in addition about 75 
visitors. One of the most important technical matters 
brought before the conference was the discussion of tolerances 
and specifications prepared by the Bureau of Standards for 
liquid measuring pumps, such as are used for vending gasoline, 
oils, ete. 


A total of 1,125 profile, thread? and plain gages were 
tested during the. months of April and ‘May, and 61 new munitions 
gages were constructed, Over 2, 900 of the new precision 
end standards have been completed during the two months, A 
mechanical displacement indicator has been built for munitions 
gage testing and for similar work where small differences in 
dimension must be determined, This comprises a lever 
multiplying system having flexure platesconnections instead of 
the usual journal and bearing construction. Experiments 
have been in progress in the development of an experimental 
device for testing aperiodic errors in the lead of screw 


‘threads. A considerable number of accessories for Hoke gages, 


one lead testing machine and one mechanical indicator were 
completed during May, and two other lead testers were about 
half completed, These machines are intetiédd for use in 
various government arsenals. 


Tests were completed, during April and May: on over l, 900 
timepieces of various kinds, including:- high grade watches, 
low grade watches, deck clocks, and stop watches. Of these, 
200 are wrist watches submitted by the “Purchase, Storage and 
Traffic Division of the War Department. 


Throughout the war, the Bureau has given a thorough test 
to specimens of the regular output of binoculars purchased for 
army use, and determined on such specimens, the constants of | 
magnification, field of view, exit pupil, light transmission, 
limit of resolution, angle between the axes of the barrels, and 
accuracy of the range scales 
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12 (Continued ) Two telescopic clinometers were given a thorough optical 
examination for the Office of the Chief of Engineers, the 
constants of each complete system being determined. The 
focal lengths and the radii of curvature of the separate 
elements and the distances of separation were then. determined, 
so that the data will be available whenever a new instrument _ 
of this character is required. In the test of a sextant, 
the degree of parallelism and flatness of the mirrors and color 
sereens were determined, as well as the eccentricity of the 
scale and the corrections to be applied. An interesting 
test was made on the curvature of field of a photographic lens 
in order that the lens might be effectually used in | 
conjunction with a film carried on a cylindrical drum. The 
lens tesved was found to have curvature of field of approximately 
the correct amount, so that it could actually give better 
definition when used as described than when used with a 
perfectly fiat plate. 

The indices and dispersions of 9 prisms of optical glass 
were ae to a high degree of accuracy, so that the prisms 
may be used as reference samples in determining the indices of 
other eee by immersion in a tank filled with a liquid : 
having a suitable index of refraction. Under the method used, 
the composition of the liquid is varied until its index of 
refraction is the same as that of the sample to be tested, tio 
standard specimens being employed, one with a higher index, 
and one with a lower index than the one being measured. This 
provides a very rapid means of determining the index of 
refraction of an irregular, un?ihished piece of glass with high 
accuracy, the accuracy of the results being, of course, 
dependent upon the accuracy to which the constants of the 
reference specimens are knotmne 

At the request of an army agency, a special lens system 
is being designed to project a beam of light from a Lanip 
filament, mounted with the lens system upon a field piece so 
as to project & beam of light upon a plotting board. Reference 
of the spot of light to the coordinates given by the board 
permits the laying of the gun upon various objectives which may 
have been located by daylight. Similarly, an attempt has been 
made to develop a methed of projecting a long thin streak of | 
light upon a screen in connection with two projecting systems, 
each operated by an observing telescope. The intersection of 
the two lines given by the lines of light would afford a means 
of determining the relative position of the objects concerned 
at any instant, as well as of estimating the probable position 
at any time slightly in the future. 
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18 Signalling 


by Experiments have been conducted which demonstrate the 
Ultra-Violet practicaibility of signalling over a distance of several miles 
Radiation by means of ultra-violet radiatione The essential features 
of the apparatus are (1) a source rich in ultra-violet radiant 
energy, (2) a filter opaque to the visible light but transparent 
to the ultra-violet, (3) a fluorescent detector which 
transforms the invisible ultra-violet energy to visible light. 
14; Optical Means have been developed at the Bureau for ‘he optical 
Bxamination of examination of documents suspected to contain secret writing or 
Suspected to involve erasures, eto. Provision is made for examination 
Documents by intense illumination at grazing incidence, by regular 
reflection, by fluoresence in ultra-violet light, and by 
photography with ultra-violet light. These methods have 
proved to be extremely valuable in work of many and varied 
sorts and were recently used for deciphering the name on 4 
military registration card found on the body of a drowned mane 
To ordinary visual examination, the pen written insertions 
were nearly invisible and entirely illegible. 
15 Radiometric ‘An investigation is to be made of the injurious effect of 
Work ultra-violet light upon fabrics, such as airplane and balloon 


a 


fabrics, This will include a determination of the relative 
amount of radiation in the visible and ultra~#iolet parts of 
the spectrum of the quartz mercury vapor lamp. 

A test was made in connection with glass for greenhouses 
in which determination was made of temperature rise within | 
several enclosures covered with large sheets of plane, ribbed, 
and hammered window glasse For a total rise-of about (p0°, the 
temp rature rise was about the same within 1-1/2 to 2°" 
for all three types of glass; the conclusions being that aside 
from the screening of the plants from the direct sunlight, 
there is no apparent advantage in the use of special glass for 
greenhousese An unusual subject for conference came up in 
connection with fly traps for use in army camps, the question 
being to determine whether the illumination within the trap 
would be greatly affected by the choice of tinned, painted or 
galvanized wire construction. 


16. Interferometric Investigations are being made of the thiclmess of the 


Measurements 


film which exists between two precise end standard gages under 
different conditions, and the adhesive force which holds such 
gages together is being determined. Thirteen tancred and 
thirty-four gages were tested against the Bureau's own end 
standards and twenty by fundamental measurements comparing 
them with light waves. Studies have been made of the 
changes in these precise gages with time, Twenty=seven 
samples of dental alloys were measured to determine their 
changes pf dimension on setting, as requested by the Office of 
the Surgeon Generale 
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7 Sugar 
Technology 


18 Color 
Grading of 
Cotton Seed 
Oil 


19 Calcium 
Chloride 
Corrosion 
Tests 


An investigation of the method of analysis of sucrose or 
cane sugar in the presence of other sugars has practically been 
completed, and the manuscript describing the work is in 
preparation. The polariscope is unable to differentiate 
between sucrose and other sugarse As a single observation 
merely gives the resultant effect of all sugars in the 
solution, double observations are required in which all 
substances except sucrose remain unaltered, inversion being 
brought about by heating with acid. The constants upon which 
the method vhich has hitherto been widely used was founded 
have been found to be considerably in error. 

The Bureau is now undertaking a preliminary study of the 
problem of clarification of sugar liquors by a means other than 
the expensive | filtration process now usede The proposed 
method , which, however, requires the carrying out of an 
extended research, will, it is hoped, open the way to a rapid 
and economical mode of mechanical clarification. 

A new type of pienometer has been developed for the 
determination of the density of viscous substances and the data 
so far obtained seem to indicate that great improvement in the 
accuracy of results obtainable in density determinations of this 
character will be ,brought about. Viscous liquids, such as 
molasses and oils, owing to their high viscosity, retain 
innumerable air bubbles and it is this fact which has made 
accurate determinations difficult. 


Specific recommendations on the color grading of cotton 
seed oil were submitted to the Society of Cotton Products 
Analysts by the Bureau's experts, and demonstrations were given 
of the selective transmission and absorption of light by this. 
oil. This work has been carried out in a very extensive way, 
and the results are definitive and based upon fundamental 
principles. Cooperative work will be continued to perfect the 
methods for routine laboratory uses 


Plaques of 1:2 and 1:3 mortar in which plain and galvanized 
wire mesh had been. _@mbdadded were broken during the past month, 
when two years old, and the condition of the mesh noted. 

Plaques were made oth without using calcium chloride in the 
mixing water, and with 4% caleium chloride in the mixing watere 
The mesh, both plain and galvanized, where embedded in 1:é and 
Lis mortar without calcium chloride, was found to be practically 
free from corrosion, while that in 1:3 mortar to which calcium 
chloride was added, was badly rusted and in the case of the plain 
mesh disintegrated. The mesh embedded in 1:2 mortar was 
attacked, but not to such an extent as in the 1:4 mortar. 


Bas seerone, to ataylana to bodtod odd to. pen ee ae 

eg Ylfsottoric eon ative godte to songasrg One ae: “age * 

ais si wt tc-" odd neoridbroeeb dqiioemtas edt bae Re 

atefteors tts of elvan’ ak gqooakrh log ant... ,fe 

noltavyvisede eLatite es BaA sazenta yedto hee ‘oeogaye | iB 

add ci-erenue {fa t6 doa'¥to tondiueer ont pes i ie it 

' fia dobte ot boriwper ots sapitevseade sfdyeb Orgs 

ticle soletoynt: bovetioan clones, obotaue Syeoxe Sooneem 

fottiy, nogy edries En00 on? ,hfoa.dtrr saidsed yd dyods Fre 

heck atv boas ylobiv. nood odwertirt asi dots bodton 8 

ST ea Rea wiorse mf yidevoblaron. ed of Braet mood * 

. off 36 yoote vreninkLerq: as: geivetroiny won 6f, ‘geod ott. 

resi t0470 BAAS &. vei erorpry. tasua “td noisaorticate to setae 

heeoqorg off heads wo sean. no bred LEY ovietega.® 
Mg ke dere grtivertas) ost? err kuper, _yiovoyed ation tcht’ 66 

Sfqer s ot vew adt coro  begor et th .Eldw (doresei Deberee 

Oh es MOLI RSS bent Sroctr to abori ‘fap taortooe | } 

od sor begs lava used esd yofFonter <osq to ocnrd wort te | 

ednb bas, bre BOO0 ne tz. gnoeseiv tc vitaneb ext} to notdat hs 

ot rt presi as ai gts todd ofsatbes et meee beniatdo tab 

aidt to gaoitentnistoh ytiersh af aldantedds stineer to yoeay 

poske priae ozl anoeaeryY stvotn deiguend. ad Ifh7 ‘nates 

kotor “—urkec paiv tytt -rteds of gai ,atto bas 028 

@bra ned Hobe tort ett ot aE, haa eafddud 1i5. ‘olde 

? Le EYED PEEOES oo fanadas oo 


¢ gather tofLon ot “uo eholtabrogsoogt obtio: 8 a 
edoubert wor tod ‘lo Wretyo a wr batt indye Omay. Zt ome: 
| : Lopate 0b bos ,atienxe e*yeeted edd yd ‘ghey Her 
airs vd bint [ to nokderozds: bos. cote ainureyd ovitioles ofdg 
Wears labecbidal wey 6 ct tuo Solateo reed. sad Shor “gidt  ghB 
c. Ledremehawt soctu Bae mY aii avitinttoh ova esivest ode: 
add Footted of Seauxiduod od [fbr tte sytteteqoed”  .elotem 
: sie rose rode etttdao met, =! old 
bestravies oan miale Hota oe totsom €; f viet er +6 dadpaté ; 
gitnom Fasc. oft anchiyb. negord- orn bohhodab wood ‘bad seen om] 
itu. @S Ome Maen out to, "het stbaed ot Bere gblo Brey, ont 
Oa FE: ohttofto « wieles Yrtey deottivr tod ofan, ps i 
to ae sobxte ot od 4b hehe ‘amie tas. Sf Agar bes. 
: beg 84h ak Bo) Shodne sorte’ bortnavian hire whole ‘Se 
‘tivoltoers ad oF SisoY eer cobisetde tustolne pes Fort «gure 
: ie Holes dotde oF: tedyots Ss i pk Sods. ofiihy HMOtRores | OST 
pisle: ais to eaao eds oe bes: hodauy vibad ane, DOH# ant ebb 


ecw otion Sif ni bebbedine’ teem eft bots nf die 
 statiod b1f ofF nt on inedxe 8. bach! Jen, ihe 
_ : FE Mu er 


@ p=7 


4 


20 Weather Frost action tests are being made on the commercial sandstones 
Tests of of the United States. In this connection, efforts are being 
Building made to put into operation an automatic freezing apparatus which 
Stone will give a disintegrating effect comparable with weather 
conditions and a& the same time greatly facilitate the process in 
the laboratory. The indications are that it will be possible 
to produce as much disintegration in a few weeks in the 
laboratory as would occur in several years’ exposure to the 
weather, 


21 Expansion Several measurements of the thermal expansion of marble 
and Growth of made at this Bureau have shown the tendency of marble to increase 
Marble and its dimensions permanently following successive heatingse 
Limestone Further experiments are being carried out to determine the 
amcunt of this growth for different types of marble, and also to 
determine if it is appreciable for ordinary diurnal temperature 
changese Some slabs of marble six feet long are exposed to 
the weather and are measured each month. The measurements 
indicate that there is an appreciable growth in hot weather. 
Tests on the thermal expansion of Indiana limestone are also 
being made to determine if this material grows the same waye 
The marble floor of a certain structure, which has been 
cracking to a considerable extent since its completion, was 
examined during the monthe It is believed that this cracking 
is due partly, at least, to the continual growth of the marble. 
This structure is being observed very closely to determine what 
conditions cause this crackinge 
The Indiana Limestone Quarrymen's Association is preparing 
a large number of blosks of limestone for tests at this Bureau 
to determine the most desirable mortar and method of setting 
the limestone, The feasibility of waterproofing the backs 
and sices of the stone next to the mortar joints will also be 
investigated. 


22 Volume During the month of liay, measurements of volumetric changes 

Changes in in seventeen slabs have been made. Most of these slabs are 

Cement fortars still under tess, Since it has been found necessary, especially 
with the increasing humidity at this time of the year, to 
continue the measurements over long periods of time. Some of 
the slabs are already over 30 days old and contraction is still 
taking place. 

A series of slabs have been made up of the same mix but 
containing varying percentages of water, representing contents, 
respectively, of 12%, 13%, LS% 7" ‘ang 18% of water. It may be 
said that results of these tests uv to date indicate that 
despite the fact that slabs of the same mix and of the same 
percentage of water are made up on different days and with 
varying conditions of temperature and humidity, the final limit. 
of contraction is the same. Further, from results obtained so 
far, it may be stated that in slabs containing water within the 
limit of practical workability, the shrinkage is greater with 
the greater amount of water used. This statement is borne out 
in all of the sR&bs of this series with the exception of the 
two slabs made up with 18% of water. 
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°3 Fire Tests During the past month, three concrete columns have been 


of Concrete 
Columns 


24 Lime 
Investigations 


25 strength 
Tests of 
Materials 


26 Mechanical 
Appliances and 
Instruments 


tested. In two of these the protective material was cement 
plaster and in the third it was gypsum in the form of cast 
tiles The columns protected with cement plaster without 
binder or reinforcement make a somewhat better showing than 
gravel concreté in which the usual protective concrete supplied 
the insulation, but the outer coat or coats of plaster do not 
stay in place long under fire and the inner or scratch coat 
does not givé adequate protection. The column protected by 
gypsum made a fairly good showing. The gypsum was anchored 

to the column by wires inserted through holes in the gypsum 
before the concrete was placed. After three and three-quarter 
hours, the gypsum had shrunk and become weakened to such an 
extent that it fell away from the anchorage, exposing the ,. 
column for the remaining fifteen minutes of the four hour butn. 


A new plasticimeter, which is an instrument designed to 
determine the plasticity or spreading properties of lime, has 
been developed, which simulates thé action of the plasterer in 
spreading the material on the walle. Plasticity is the most 
important property of hydrated lime, and practically determines 
the commercial value of the material. Means are provided for 
measuring the effort which the plasterer must exert, and for 
varying at will the base upon which the plaster is spread, the 
time required, and the angle which the trowel makes with the 
surfaces The force required to spread the plaster in, 
conjunction with the time during which this force acts, gives a 
measure of the plasticitye 


Specimens taken from the propeller shaft of a torpedo boat 
destroyer were given impact tests, the results ranging from 25 
to 82 fte lb. Failure of the pine cap of a timber trestle 
erected for false work on bridge construction led to the 
testing of the crushing strength of this material perpendioular 
to the rain. A 12" x 12" block was loaded in the large” 
testing machine by being placed crosswise between two blocks 
of the same sige under a load 200,000 lb. The thickness of 
the cross block was reduced from 12 to 6 inches at a stress of 
about 1,380 per sqe ine 


Twenty-six pressure and vacuum gages, twelve current meters, 
and nine tachometers were tested, eight of the tachometers being 
for the use of the Emergency Fleet Corporation in testing 
turbines, At the request of the manufacturer, a new form of 
pipe coupling was tested to determine the limiting pressure at 


which it could be made tight against liquids. 
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27 Radiator 
Investigations 


Experimental determinations of the drop in pressure through 


air tubes of radiators as affected by the nature of the metal 


surfaces have been carried out, and the results show that clean 
and polished surfaces in the air tubes give higher efficiency 


_ than rough or corroded surfaces. Reports have also been 


28 Carbureter 
Investigations 


29 Flame 


written on the Effect of Indirect Cooling Surfaces and the Effect 
of Water Speed on Radiator Efficiency. 


Pulsations in the air flow through carbureters on account 
of the intermittent intake to muiti-cylinder engines have a 
marked effect on the behavior of the carbureter. 

Provision has been made for studying these effects — 
directly in the carbureter test plant where all degrees of 
pulsating flow can be produced under test conditions, An 
investigation of this subject is being undertaken following a 
preparatory overhauling of the plant. 


Important results have been obtained in the measurenent of 
Propagation the rate of flame propagation in engine cylinders, more than 
in Internal 150 individual photographic records being taken. The average 
Combustion value of this rate for aviation gasoline in engine cylinders may 
Engines he taken as 10 meters per second. 
$0 Lubrication Routine tests have been run on a large number of lubricating 
Investigation oils secured on the open market, to afford information as to the 


$1 Gas Engine 
Indicators 


relative qualities of these oils. A study is being made of 
emulsion tests to determine, if possible, the nature of the 
permanent emulsions formed with water, Considerable work has 
been done on the improvement of the vacuum distillation methods 
for separating components of finished oils and this method has 
been greatly improved. 

A study is being made of the results obtained in the 
oxidation ovens This apparatus is being revised with a view to 
securing greaser consistency of results. A method has been 
devised andi is being applied to determine thé amount of gasoline 
vapor absorbed by different lubricating oils, The quantity pt 
vapor absorbed is found to be rather small, Preparations have 
been completed for comparative tests of oils in the Hispano- 
Suiza atronautio engine with a view to studying the relative 
effects of. use on the deterioration of different oils, 


Comparison tests have been made between three types of 
compression indicators, the O'Kiill = a sort of adjustable safety 
valve whese lifting point is indicated by the movement of a 
pointer ~ exhibited errors of 15% to 30%, as compared with 
two more accurate types,= (1) a diaphragm indicator using 
pnewnatie pressure for balancing and a telephone contact 
indicator; and (2) a check valve arrangement registering the 
maximum pressure on an ordinary pressure gage, these two being 
found to aggree with each other within the limits of measurement. 
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2 Heat 
xboratory 
avestigations 


§ Truck Tire 
esign 


The usual large number of thermometers were tested, as 
well as a number of thermocouples, optical pyrometers, and 
pyrometer galvanometers. Determinations were made of the © 
heats of combustion of new samples of napthalene and benzoic 
acid which are being prepared for distribution as standard 
heat samples; of the heats of combustion of five samples of 
fuel oil; and of the thermal conductivity of a number of 
samples of lubricating oil. A new method of burning 
volatile oils in a bomb calorimeter as a check on the results 
obtained by the Junkers calgrimeter was tested, 


Experiments were made to improve the durability and 
efficiency of a rubber truck tire of novel design submitted to 
the Bureau by the manufacturer for examinatione Special rubber 
compounds were formulated and vulcanized with the result that 
certain difficulties experienced with this tire in the past will 
be overcome. The quality of the tread stock with respect to 
wear resistance is being improved as well as its aging 
properties, with some reduction in the volume cost of the 
compounds « Work is also being done with the view of 
increasing the bond or adhesion between the hard rubber base 
and the tread stock in order to avoid separation of these 
parts in service. 


4 Deterioration Tests have been instituted on the effect of varying 


f Leather 


5 Industrial 
yrometry 


amounts of free acid on the tensile strength of leather. Two 
sets of determinations have been started, one being an 
accelerated aging test at a fairly high temperature; the other 
a slor aging test at room temperature. In the latter test, 
the effect of light on the rate of deterioration will be 
studiede 


A symposium on Industrial Pyrometry, September 22-27, 
at Chicago, will be given under the auspices of the American 
Institute of Mining and Metallurgical Engineers. The 
program containing about 55 titles, has »een arranged by the 
Pyrometer Committee of the National Research Council, two 
members of this committee being members of the Bureau's staff. 
In view of the importance ef high temperature measurement and 
control in a wide variety of industrial operations, the 
forthcoming symposium will be the most important and 
comprehensive discussion of the subject ever held. Members of 
the Bureau's staff are to present fourteen papery on the 
subjects : 


Wee eae Y,, Piet * 
bi ho WR) Oe heh Pe ha it he hx: 
F : + ioe We Px 2 


a Ee ae ee ye is oe Speed rr Ee ha : be 
Ch ie: wheat aad Bea. 2cedonamaante Ie, ‘fount “atid: Aya me 
Be rma . gonetrets "to sacuaum Bok 
a, Se elie oman ry ee us gr vig we 
: ML a. sn F a iy ‘ ‘ | ae | a a ; | 3 : t ; a vip i ou «> ab nate pes So 
pana Gas oie ne 


: a t a 


. 
re 2 
, a 
i 
2 my 
) acehrehy 
tet od gat uk Si 
% 
a ‘ ; 
Caer J 
. bs ' ae ? 
‘ LLY f en: 7 fae 4S. 
3 i * ne ce ay ape 
ae ~ ae A ‘ + 
‘i t a Pad. * $ 
+ fi . 4 
. ou 
. ‘ ~ a » ¥ 
ois 1 
Ps he a = 7 rt ff . , 
2 3 Pee Cs oi. as 
Lit dae ‘as 
jhe we : Nay 
p x é 4 . - 
\* ke vest 
1) 
P . ‘ ya 4 
rea 
* 
at = 5 4 ~ a 
z ‘ 2B iw 
=] ‘ wt i; 


en 2 e 
adh Psst: SA. 


” 
’ 
: 
id 
~~ 
“we 
_ 
= 
ee 
oi 
> 


' 


\ 


“Gb 262 pelt 


36 Aerodynamics Researches on models of aircraft bombs are being 


37 DiapSvagm 
Investigation 


38 Phosphorous 
Content of 
Steel 


39 Braking 
Stresses in 
Chilled Iron 
Car Wheels 


continued with special reference to the effect of changes in 
form on the head resistance and the position of the center of 
pressure. 

A new aerofoil was tested having the following @igure: 
camber of upper and-~tover surfaces equal; longitudinal section 
a circular are of 1/6 camber; transverse section a circular — 
arc 1/18 camber; aspect ratio, 3. This aerofoil was found to 
be very inefficient, having a maximum lift-drag ratio of 6. 

The new high-speed wind tunnel of the Bureau has been 
completed and is in operation. This tunnel is of the Venturi 
type, the throat being 3 feet in diameter. A traverse over the 
working section showed that the velocity af any point did not — 
depart from the mean more than 1/2 per cent at 75 miles per houre 
The flow was also found to be essentially parallel to the 
channel axis. Airspeeds of 150-miles per hour have been” 
attained with an expenditure of 60 horsepower, which is 2/3 the 
rated capacity of the motore 


The investigation of diaphragms for aneroid barometers, 
altimeters, and similar instruments has been continued and 
extensive determinations havé been carried out with respect to 
various non-corrosive alloys, including the subjecting of such 
alloys to various heat treatments, to the end of eliminating the 
elastic hysteresis in so far as possible. Of the numerous 
nen~ferrous alloys investigated up to this writing, the most 
promising for the construction of diaphragms is aluminum bronze 
with 7% aluminum content. The studies are being extended to 
the hysteresis of steel springs and possible expedients for its 
eliminations The work done to date on the subject of elastic 
hysteresis leads to the belief that it is the result of over= 
strain. 


A metallurgical problem of great practical interest is the 
effect of variation in the amcunts of phosphorous on the 
physienl properties of steel, including the determination of the 
limiting quantities permissible in various gradese This 
question becomes of especial importance now that the low 
phosphorous ores are becoming exhausted in certain regions. The 
investigation outlined will touch upen the effect of phosphorous 
on the microstructure of carbon steel, both basic and acid open 
hearth, after the steel has been subjected to various heat 
treatments including the cooling through the 750-600° range, 
at various rates, after the steel has been heated to 900%, 


The investigation of stresses occasioned by braking, in 
such wheels, has been continued, and provision made for testing 
additional types. The results obtained up to this time show 
very marked differénces in the behavior of wheels of various 
designs and weightg, 
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40 iiiscellaneous A new aluminum solder, which appears to be zine chloride, 


Metallurgical 
Materials 


was tested. It gives a satisfactory joint but care must be | 
taken to protect the operator from the fumes of aluminum chloride, 
Joints soldered with the material, when immersed in water, show 
but little corrosione Several other less satisfactory aluminun 
solders were tested. Some of the metallographic test items 
includez=- paper clips; scythe bladés} bottom plates of Browning 
gun; surgical knives for the Army; a failed rudder frame, for 
the Navy; failed bearing metals; and high lead-content bearing 
alloys of copper-lead,- the latter being a very peculiar 
alloy, in that in tension it behaves as a ductile metal with 
good elongation, while in compression it has a fracture typical 
of a brittle alloy like cast iron. Some preliminary work has 
been done in outlining an investigation of "red*hardness" of 
high speed steels as measured by cutting as related to the same 


property measured by hardness tests and thermal analysis. 


41 New Furnace Several new furnace units have been recently installed or _ 


Equipment 


42 Pure 
Aluminun 


are nearing completion. Among these is the Heroult type of : 
electric smelting furnace having a capacity of about 600 pounds, 
which will permit the Bureau to make steel castings for the 

alloy steel program. There is also being installed an electrically 
heated crucible furnace which will permit making special steels 
in 70 pound lots. There is nearing completion an oil-fired 
reverberatery furnace for cast iron and brass, having a capacity 
of about 300 pounds. A new type of electrically heated mffle 
furnace for heat treatment operations, especially for armor plate, 
has been almost completed. A Northrup-Ajax high frequency 
electric furnace, 8 to 10 kilowatts, melting about 10 pounds of 
iron, has been installed and is being used for preparation in | 
vacuo of pure metals and alloys. The Bureau is now equipped to 
handle metals in quantities up to one-quarter ton, including 

the operations of casting, heat treatment, and the mechanical 
operations of rolling and forging, in addition to any 
investigation it may be desired to carry out. 


From the investigations made on light aluminum alloys 
carried out under the auspices of the Advisory Committee for 
Aeronautics, it developed that it was highly desirable to. 
produce and determine the properties of pure aluminum and, in 
particular, to eliminate, if possible, the very active 
impurities of silicon and iron, which are always present. 

A furnace for the production of pure aluminum has been designed 
and successfully operated, and it is expected that this will 
permit the production of the purest aluminum available. 
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ig Cooperative The Metallurgical Division is cooperating with the 

Investigations Ordnance Department ef the Arny,~ in particular, the Technical 
Staf*,~ on several technical problems of military interest and 
in the conduct of this work representatives of the Ordnance 
Department have been stationed at the Bureau to aid in the 
experimental worke Among these problems is a study of the 
classification of the characteristics of fractures in steel test 
piecese The Ordnance Department had accumulated a very consider= 
able stock of physical test fractures which it was thought to 
submit to systematic study. Another problem, on which some 
worlg has been done and which will probably be carried to an 
examination into the causes of failure, is the stress developed in 
Browning machine gun parts, as, for example, bottom plates which 
split in service under impact. Heretofore an inferior grade of 
stcel has been used for this piece, It is also planned to 
continue the machine gun eres.cn problem, Another ordnance 
probiem, which hus been nearly completed, is that of the 
systematic study ef specifications for cope r pressure plugs for 
testirg powders. 

Tie Bureau is also cooperating with the National Research 
Council on ceawtain phases of the cuestion of deoxidation of 
stee]., in the determination of fusibility and characteristics of 
open hearth furnace slagé and in the develcpment of new 
deoxidizers and slagse 


44 Solder of ‘In addition to the ordinary soft solders which melt at 

Intermediate about 280° and the silver solders which have a melting point 
Melting Point above gio%> conditions sometimes call for a selder of inter-, 
9 meiting point. Thus in an aircraft research problem, 
it was necessary to develer a solder melting at approximately 
400%: upon investigation ene of the following composition was 


found +6 be satisfactory: silver, 40; tin, 40; copper, 14; 


1 
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is 
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zinc, 64 
si ° Swe 
£5. Non-ferrous On April 24th, a meeting of the Committee on Non-ferrous 
Alloys . Alloys was held at the Bureau of Stendard3, This was a resumption 
Comittee of the scmi-annual meeting interrupted during the period of the 


WaT e This Committee is made wo of representatives of several 
scientific anc technical socla@imés, interested in non=ferrous. 


alloys; the meeting was also awtentsd by representatives of 
Jv fae | uv : 


the technical bureaus of the Army and Navye The subjects 
discussed related mainly to the vregram on non-ferrous alloys 
of the Bureau cf Standards. An imoortant investigation the 


ommittee would like to see undertaken is that of the 
‘deoxidation methods in the manufacture of non»Zerrous metals and 
alloys. The question of establishing untom specifications 
for government use was also discussea and favorably commented 

on by many present, including representatives of the Army and 


Navy : 
eth Respectfully, 
S. W. STRATTON 


Bp Director 
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